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The purpose of this study is to develop a technology for incorporating essential oils (EOs) into yogurt. Various essential oils such as cinnamon oil,
garlic oil, caraway oil and clove oil in yogurt are used as antimicrogal andgstabilz'zing agents to increase shelf life and stabil?/. Three hundred pd/kg of
essential oil was added to the yogurt afier pasteurization to prevent deterioration of functional properties when heated. To determine the antibacterial
activity of the main bacterial pathogens, suc}ly as total aerobic count of bacteria, yeasts and molds, the total number of bacteria on plates (pour method), the
total number of Escherichia coli (plate method) and molds were assessed. Texture analysis, solids content, pH and titratable acidity and texture, water
holding capacity of the samples were analyzed and it was found that the solids and pH ?/ ‘the yogurts were only slightly affected, while the stability of the
yogurt was slightly improved, and the texture of the sample with the addition of ether garlic oil was significantly higfer than all, while the cinnamon essen-
tial oil sample showed the highest acceptability.

arlic essential oil has been found to be the best essential oil to include in yogurt to reduce viable bacteria and mold. Cinnamon EO and clove
EO added to the samples showed little inhibition, respectively. The highest overall acceptance was observed in the yogurt supplemented with cinnamon
EO, and the best organoleptic properties were obtained in the yogurt supplemented with clove EO. The addition of cinnamon, garlic, cumin and clove
essential oils can increase shelf life, organoleptic properties and texture, while the texture of yogurt is greatly improved.

Keywords: Essential oil, Cinnamon Oil, Clove Oil, Cumin oil, Garlic oil
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Lenvio 0anHoco uccnedosanus ANAEMcs paspabomKa mexHonroeuu eKodeHus spuphvix macen (OM) 6 ioeypm. Mcnonwzyemcs pasnuinbvle
ghupHble Macna, makue KAk KOPUHHOE MACIIO, YeCHOYHOE MACIO, MMUHHOE MACTIO U 26030UYHOE MACIO 6 LO2YpIme, 8 Kauecmee aHMUMUKDOOHbIX U Ca-
OUIUBUPYIOUUX A2EHMOB OJI51 YBEIIUUEHUS! CPOKA 200HOCMIL U crabuishocmu. Tpucmo MK/ke S(pupHo2o Macia 600U 6 Lo2ypim nociie nacmepusayul,
4mobbl NPeOoMEPAMUNb CHUNCEHUE HYHKYUOHATLHBIX CEOUICME NpU Hazpesanuil. [l onpeodeleHus aHmubaKxmepuaibHOU AKIMUSHOCMU OCHOBHBIX nepe-
HOCUMbIX OaKmepul, makux Kax oowyee aspoonoe Konuwecmeo baxmeputl, Opodicoiceil 1 niecet, OyeHusan oduee Ko4ecmeo OaKmeputi Ha Yauikax
(Memoo Hacvinarus), oduee KOIUIeCmeo KUUEUHbIX NA0YeK (Memoo HA YaWKax) u niecenu. AHamu3s mexcmypol, CoOepxcaHue meepoblx sewjecms, pH u
MUMpyemas KuciomHocme u mexcniypd, 8000y0epHCUaroujas CnOCOGHOCMb 00pasyos Oblil NPOAHAIUSUPOBAHbL U ObLIO OOHAPYHCEHO, YMO CyXue
sewecmea u pH 1i02ypmos vl 3ampoHymel iuiib HESHAYUMETLHO, 68 MO 6PeMst KK CAOWILHOCMb to2ypma Dbl HEMHO20 YIy4UIeHd,  MeKCmypa
06pasya ¢ 000asieHUeM IPUPHOLO MACTA YECHOKA ObLIA 3HAYUMETLHO Bblle UeM 6Ce, 8 MO 8peMsi KUK oopazel ¢ 000a&IeHuUemM IPUPHOL0 MACIa KOPUYbL
NOKA3AL CAMYIO BbICOKYIO NPUEMIEMOCb.

B0 obHapyrcero, umo ayuuumu S@upHbIvMU Maciamit 075 BKAKOYEHUs 8 HO2YPM OISt CHUMCEHUS KOUHECIBA JHCUSHECHOCODHBIX OaKmepuil u
niiecenu AIsemcst 3QupHoe macio uecHokd. IM Kopuysl u dpupHoe Macio 26030uKu, 006AGIeHHbIE 8 NPOObL, NOKA3AIU HEOOIbLUOE UHUOUPOBAHLE,
coomeemcmesento. Haubomvuee obujee npustanue nadmooanocs 6 tiozypme ¢ oobasnenuem M Kopuyvl, a Hautyyuiue opeaHoienmuyeckue ceolcmea
OvL1U nonyuensl 6 tiozypme ¢ 0obasnenuem IM 26o30uxu. [Jobasnenue d¢hupHvix macen Kopuysl, YeCHOKA, MMUHA U 28030UKU MOJICEM YEEUUUMb CPOK
200HOCU, OP2AHONENMUYECKUE CBOUCMBA U MEKCIYPY, 6 IO 6PeMsl KAK MEKCMypa to2ypma 3HAYUMENbHO Yy uuaemcs.

KioueBbie ciioBa: 3(1)I/IPHOE Macio, Macjao KOPULIbl, MACJIO IBO3AUKH, MACIIO TMUHA, MACJIO YECHOKA

YOGURTNING YAROQLILIK MUDDATINI VA BARQARORLIGINI
OSHIRISH UCHUN EFIR MOYLARINI KIRITISH TEXNOLOGIYASI
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Ushbu tadgiqotning magsadi yogurtga e_]ﬁr moylarini (EM) kiritish texnologiyasini ishlab chiqishdir. Yogurtdagi dolchin moyi, sarimsoq
moyi, zira moyi va chinnigullar moyi kabi turli xil efir moylari saglash muddati va barqarorligini oshirish uchun mikroblarga qarshi va barqaror-
lashtiruvehi vositalar sifatida ishlatiladi. Pasterizatsiyadan so 'ng yogurtga uch yuz ul\kgefir moyi qo shildi, bu isitishdafunktsional xususiyatlarni
pasayishini oldini olish magsadida bajarildi. Bakteriyalar, xamirturushlar va mog ‘orlarning umumiy aerob soni kabi asosiy bakterial patogenlarn-
ing antibakterial faolligini aniglash uchun plastinkalardagi bakteriyalarning umumiy soni (sochish usuli), ichak tayochasi (plastinka usuli) va
mog ‘orlarning umumiy soni aniglandi. Tekstura tahlili, qattiq modJZlar tarkibi, pH va titrlanadigan kislotalilik va tekstura, namunalarning suvni
ushlab turish qobiliyati tahlil gi?indi va yogurtlarning quruq moddalari va pH dc‘lzjra/asiga ozgina ta’sir gilgani, yogurtning bargarorligi esa biroz
yaxshilanganligi aniglandi, efir sarimsoq yog'i qo shilgan namunaning teksturasi hammadan sezilarli a? /g

munasi esa eng yugori magbullikni ko rsatdi.

Sarimsoq efir moyi yashovchan bakteriyalar va mog ‘orlarni kamaytirish uchun yogurt tarkibiga qo ‘shiladigan eng yaxshi efir moyi ekan-
ligi aniqlandi. Namunalarga qo shilgan doljin EM va chinnigullar efir moyi mos ravishda ozgina inhibisyon xususiyatni ko rsatdi. Eng yuqori
umumiy qabul gilish dolchin EM bilan to ldirilgan yogurtda kuzatilgan va eng yaxshi organoleptik xususiyatlar chinnigullar EM bilan to ’iﬁvrilqgan
yogurtda olingan. Dolchin, sarimsoq, zira va c%innigullar efir moyilri qo ‘shilishi organoleptilf xususiyatlarini va struktura mutadilligini oshirishi
mumbkin, yogurtning tarkibi esa sezilarli darajada yaxshilanadi.

arajada yuqori edi, dolchin efir moyi na-

Kalit so'zlar: efir moyi, dolchin moyi, chinnigullar moyi, zira moyi, sarimsoq moyi

DOI: 10.34920/cce202248

Introduction enough to produce a yogurt product in traditional
Yoghurt is a popular fermented milk prod-  level. This product contains high amount of fat and
uct and carries a health benefit due to its probiotic  protein. These compounds play an important role in
cultures. Milk and starter cultures activity is  formation of its sensory properties. During produc-
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tion of natural yoghurt, the use of optimal method
for standardize the fat level is fundamental for
quality of final products. Weak body, syneresis
and poor taste and flavor impair acceptability of
yoghurt. However, in practice in large industries,
yogurt milks total solids content needs to be ad-
justed to produce better products without synere-
sis. Standardization technique is used to balance
the fat level in the milk to get required level of fat
for yoghurt production [1].

Modern day food producers are constantly
seeking to understand essential oils in order to
explain why they exhibit the medicinal, functional
effects that each of them is known for. For in-
stance, chemical analysis of essential oil reveals
that its main active component is important for
their functionality. Some essential oils are promis-
ing alternatives to chemical food additives as pre-
servatives, flavorings, and antioxidants [2, 3]. Yo-
gurts are fortified with some locally available
natural functional ingredients to enhance its
functionality including probiotic bacteria [4],
also prebiotic bacterial additives [5] plant
originated derived phenolics compounds [6]
and some dietary fibers [7]. However, more
scientific research studies concerning their compo-
sitions and applications are required. The antimi-
crobial effects of essential oils in food matrices
need to be extensively addressed; such researches
will assist the development of new preservatives
from essential oils. Furthermore, studies of the
shelf life and stability of essential oils during food
processing are of particular interest. Studies of
interactions of spice (mustard, cumin, pepper, gar-
lic) essential oil food components with different
food matrices during processing and storage under
diverse environmental conditions are of valuable
requirement. Cumin seeds are utilized worldwide
for edible and medicinal applications [8, 9, 10].
Also, it is added to some food products such as
paste, pastry, cheese, pickles and bakery products
for flavoring [11, 12].

The major classical uses of EOs extracted
from different spices are natural flavoring materi-
als, which have great commercial importance.
Worldwide demand for essential oils extracted
from spices, dehydrated leaves particularly are
increasing [13]. Flavoring agents also plays a ma-
jor role on yoghurt due to the consumer prefer-
ences. Vanilla flavor, strawberry flavor, mango
flavors are added into the yoghurt as a flavoring

agent. Therefore, addition of essential oils extract-
ed from spices, some leaves are added in to the
yoghurt as a nano-emulsion and functional ingre-
dients and act as a flavoring agents to develop
spicy or leafy flavored herbal yoghurt in to the
market and test for its quality properties and mi-
crobial level.

Therefore, addition of essential oils extract-
ed from spices, some leaves are added in to the
yoghurt as a nano-emulsion and functional ingre-
dients to develop spicy or leafy flavored paneer in
to the market and test for the characteristics such
as physicochemical, and functional properties, an-
timicrobial activity and stability are very im-
portant to evaluate the possibility of using essen-
tial as nano-emulsion in paneer. It will include the
food law criteria for applicable country.

Research methods

Fresh milk available at the market was taken
in to consideration to have standard level of nutri-
ents and additives [14]. The starter culture com-
mercial brand available at study area contains
Streptococcus thermophiles and Lactobacillus del-
brueckii ssp. Bulgaricuswas be used [15]. Essen-
tial oil emulsion with 300 uLl/kg was added in to
the yoghurt with 3 replicates. Whole milk was pre
-heated to 45 °C and centrifuged. Standardizing
(Pearson Square method) was carried out to main-
tain minimum of 3.25% milk fat and 8.25% milk
SNF [16], and has a titratable acidity of 0.9%, ex-
pressed as lactic acid. After that, milk was homog-
enized at a pressure of 7 MPa and pasteurized at
90 °C for 10 minutes (Batch pasteurization),
cooled to incubation temperature. The prepared
EOs were added in to the mixture and inoculated
with starter culture in a quantity of 2g/100g [14].
The sterilized containers were used to fill the yo-
ghurt and incubated at 42°C for 2.5 hours. Then,
prepared yoghurts was cooled down to 5 °C and
stored at this temperature for further analysis.
Spread plate method for total Coli form count,
pour plate method for Total plate count were done
[17]. 1%, to 40" days were considered at an interval
of 10 days for shelf life evaluation. Chemical anal-
ysis such as pH (Model 230A+) and titratable
acidity [18] was tested for the samples.

A sensory evaluation was carried out to find
out the best treatment which has long shelf life out
of all fur treatments. Sensory panel consisting 30
untrained panelists texture, smell and overall ac-
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Figure 1. Yoghurt Manufacturing Process

ceptability were evaluated using a 5 points Hedon-
ic scale [19]. Water Holding Capacity of the
yoghurt was measured as explained in the
previous studies [20, 21]. Non parametric Fried-
man Test with Statistical software Minitab and
tested using Complete Randomized Design in Fac-
torial Experiments in (SAS).

Results and Discussion

Figure 1 describes the whole process of
manufacturing yoghurt and the new technology to
incorporate EO also stated here for reference.
Overall, the addition of EO in oils was done after
the inoculation and mixing to eliminate the heat
inhibition of functional ingredients in yoghurt.

Streptococcus thermophilus and Lactobacil-
lus bulgaricus (ST and LB) are lactic acid bacteria
were used as a starter culture for a satisfactory fla-
vor development in an equal number of both. The
stimulating effect on each others’ growth is called
“Proto-coorperation” is useful for flavour develop-
ment and for the optimum growth off bacteria.

Every sample were not having huge changes in PH
value and found that the photo-coporation was not
affected and suitable for commercial scale of yo-
ghurt production. [22].

Production of lactic acid is very faster when
cultured both rather than individual pure cultures.
Also, bacillus spp enhance the growth of the ST
by forming small peptides and amino acids mainly
valine. Hence, Cocci spps enhance the growth of
the bacillus by forming formic acid under anaero-
bic conditions and by a rapid production of
CO,.When lactic acid production is reached to a
certain level it inhibits the growth of the bacteria
which is called as “antibiosis”. Proto-coorperation
and antibiosis are of great importance in the
growth yoghurt bacteria as well as for the quality
of yoghurt [23].

Chemical analysis of the final products was
carried out by the method mentioned in the articles
[21]. The chemical composition of the essential
oils added yoghurt is shown in Table 01. The pH
of all EO added samples were not significantly

4'2022 K, I M Y O
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Figure 2. Outline of the stimulation and the inhibition of growth of yoghurt bacteria in milk.

affected (P>0.05). Therefore, the setting time and
other curdling time were not affected. This may be
due to the low concentration of EOs used [24].
Also, the moisture, protein, SNF and fat contents
were almost same for all samples including con-
trol samples. This indicates the there were no sig-
nificant effect of the EOs on these parameters. Al-
so, there were slight denature of protein, still due
to the short processing time but here batch pas-
teurization was used, Also, vitamins are almost
completely preserved. The effect of heat treatment
increases the absorption of nutrients by 20-25%,
and a number of vitamins, including E, D, B4, in
the absence of intense lighting and an oxidizing
agents are quite resistant to temperature [25].

One of the researches [26] revealed that the
pH of the yoghurt was depending on the milk
composition, ingredients and the lactic acid bacte-

ria used to produce yoghurt. Also the EO sources
such as fruits or spices affect the degree of acidity
and its composition in yoghurt. Garlic EO added
yoghurt was having a slight consistency in pH.
The need for widely usable and easily available
bioactive lipids and natural antioxidants continues
to grow [27]. Therefore, it is widely used in yo-
ghurt to improve functionality.

Titratable acidity changes of treated samples
are shown in table 2 and showed that it was signif-
icantly different from control sample due to the
addition of oils. Control sample showed the high-
est titratable acidity (P<0.05) while 1st day and
40th days values of titratable acidity were found to
be similar. The reason for increase in the titratable
acidity was due to lactic acid fermentation [28].

Heat treatment of milk results in destruc-
tion of microorganisms, and denatures the whey

Table 1
Nutrition analysis of EO added yoghurt
Treatment Moisture % Fat % SNF % Protein % Ash %

Control 82.30+1.09 6.20+0.19 14.30+1.29 4.17+0.15 0.42+0.09
Cinnamon EO 82.20+0.91 6.10+0.19 14.10+0.81 4.184+0.14 0.43+0.08
Garlic EO 83.28+1.08 6.20+0.17 14.48+1.18 4.10+0.17 0.43+0.09
Cumin EO 83.73+1.07 6.10+0.18 14.13+1.17 4.2140.19 0.45+0.05
Clove EO 83.34+1.10 6.10+0.19 14.24+1.20 4.17+0.19 0.43+0.09
48 KIMY O 42022
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Table 2
pH and titratable acidity of the samples
Storage Treatments
Tested parameters ('(511:}1]2) Control Cmg?)mon Ggglc Cumin EO Cé(g/e

pH 01 4.57 4.79 4.63 4.69 4.79
10 4.33 4.63 4.61 4.55 4.57
20 4.27 4.57 4.56 4.42 4.42
30 4.19 431 4.51 4.39 4.38
40 4.01 4.12 4.32 4.22 4.21
Titratable Acidity % 01 0.52 0.95 0.96 0.95 0.98
10 0.82 1.03 0.99 1.04 1.13
20 1.07 1.16 1.08 1.19 1.19
30 1.11 1.28 1.12 1.24 1.28
40 1.42 1.39 1.26 1.34 1.31

proteins and retards colloidal calcium phos-
phate solubility [29]. The total plate count
(TPC) of the sample is shown in the Table 3.
The TPC of samples revealed that there were
significant differences in the total plat count of
treatments compared to control in all four
treatments. During the storage TPC was in-
creased but when compare with control total
plate count of selected treatment was increased
in a decreasing rate. Therefore, EO added sam-
ples have some effect on reducing of microor-
ganisms. Essential oils are having many
healthful properties such as antioxidant and
anti-inflammatory [30, 31]. Escherichia coli
O157:H7 is recognized as very important path-
ogen available [32]. Food-borne pathogens
such as E. coli O157:H7 is able to survive in
acidic conditions and cause infections [33].
Total Coli forms count and Molds evalua-
tion showed that the Coli forms counts and
molds were not present in all experiments till

30th days but there were certain number of mold
formed in all samples except garlic essential oil
added sample at 40th days. It showed that garlic
essential oil has significant inhibitory effect on
mold. These microorganisms were not observed in
all EO added samples during 30th days of storage.
It may be due to the hygienic conditions and the in
place cleaning mechanism maintained throughout
the processing [34, 10].

The sensory evaluation was conducted to
parameter that influence the acceptability EO
added yoghurt which includes the odour, texture
and overall acceptability of the samples (Table
04). The analysis shows that the odour and over-
all acceptability of cinnamon EO added sample
showed a highest level of score while garlic EO
added showed the highest score for texture. The
gel was pressed with a spoon so as to assess the
hardness and its springiness as mentioned in the
research article [8]. However, the textural im-
provement and overall acceptability were ob-

Table 3
Total plate count and total of samples
Total plate count (logCFU/ml)
Treatment
Day 1 Day 10 Day 20 Day 30 Day 40

Control 08 10 09 08 06

Cinnamon EO 08 10 09 08 03

Garlic EO 07 09 09 06 03

Cumin EO 08 12 10 06 03

Clove EO 08 09 06 06 03
4'2022 MY O 49
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Table 4
Sensory evaluation for texture, odour and overall acceptance
Treatments Odour Texture Overall acceptability
Cinnamon EO 3.70+0.71 3.14+0.91 3.26+0.91
Garlic EO 3.09+0.81 3.95+0.83 3.14+0.67
Cumin EO 2.11+0.40 2.09+0.59 2.52+0.67
Clove EO 3.82+0.63 2.31£0.92 2.41£0.78
Table S
Water holding capacity
Water holding capacity (%)
Days
Control Cinnamon EO Garlic EO Cumin EO Clove EO
01 91.51 91.36 89.13 84.97 84.13
10 76.32 90.91 87.26 82.63 79.24
20 75.12 82.31 84.33 78.99 76.18
30 72.63 75.02 71.37 68.43 71.75
40 71.22 72.23 70.33 66.22 69.34
served in garlic EO added sample in a signifi- Conclusion

cant level (p<0.05).

Water holding capacity (WHC) of the
samples is given in Table 05. It indicates that
control sample has the highest WHC (91.51%)
followed by Cinnamon EO sample (91.36%). It
revealed that control and cinnamon EO samples
were not having significant difference (p-0.05)
in WHC. That starch use in the control ample is
the main reason for this WHC [35]. The inter
particle interaction between enlarged starch,
casein, whey may be the reason for this effect
[36].

The best essential oils to incorporate in yo-
ghurt to inhibit bacterial viable counts and mold
counts were found to be garlic EO. Cinnamon EO,
clove EO added sampled showed slight inhibition,
respectively. The most overall acceptance was ob-
served in cinnamon EO added yoghurt and best
organoleptic properties were obtained from clove
EO added yoghurt. The addition of cinnamon, gar-
lic, cumin and clove EOs could increase the shelf
life, oraganoleptic properties and texture while
there were some significant improvement in tex-
ture of yogurt.
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